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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve gas 
permeability and conductivity of protons and 
electrons by making the performance of a catalyst 
layer differing in the thickness direction. 
SOLUTION: In the case the preciseness of a catalyst 
carrier, as the performance of a catalyst layer, is 
made different in the direction of the thickness of the 
catalyst layer, the following function is provided. An 
ion exchange membrane 1 1 side of the catalyst layer 
12 is made of a precise carrier 14 and a gas diffusion 
layer 13 side is made of a porous carrier 15. A fuel 
gas, e.g. hydrogen and oxygen, is supplied from the 
lower side of the gas diffusion layer 13 and since the 
layer is porous, the gas can easily pass through the 

layer and reaches the interface of both catalyst carriers 14, 15. Since the region from the 
interface to the carrier 14 is precise, the gas permeability is lowered but the distance 
through which the gas should pass is made to be a half, the gas permeability as a whole is 
improved. Meanwhile, protons and electrons produced permeability from the exchange 
membrane 1 1 are led to outside through the conductive single body 14 and since the 
carrier 14 is precise, protons and electrons easily reach the interface of both carriers 14, 
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15 and the conductivity as a whole is also improved as same as the gas permeability. 
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* NOTICES * 

JFO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to said electrode for fuel cells which raised more the engine 
performance of said catalyst bed in the electrode for fuel cells which changes from a catalyst bed and a 
gaseous diffusion layer to a detail about the electrode for solid polymer electrolyte mold fuel cells. 
[0002] 

[The conventional technique and a trouble] Since a fuel cell is efficient and the pollution-free power plant 
which use hydrogen and various fossil fuels, it has a great hope socially as a power plant of "postatomic 
energy" which can cope with energy problems and a full-terrestrial pollution problem. Various fuel cells 
according to an application, such as an object for a steam-generated alternative generation of electrical 
energy, an object for the on-site power generation of a building or a works unit, or an object for space, are 
developed. In recent years, the acid rain by the greenhouse effect centering on carbon dioxide gas, NOx, 
SOx, etc. is recognized as a serious public nuisance which threatens the future of the earth. Since one of the 
main sources of discharge of these public nuisance gas is internal combustion engines, such as an 
automobile, the tendency which uses a fuel cell as a motor power source which replaces with the internal 
combustion engine for mount, and operates is increasing quickly. In this case, like much equipment, the 
thing of a cell small as much as possible is desirable, and it is indispensable that the power density of a cell 
proper and an output current consistency are high for that purpose. The solid polymer electrolyte mold fuel 
cell (it is called Following PEMFC) using ion exchange membrane as a candidate of a leading fuel cell who 
fulfills this condition attracts attention. 

[0003] The basic structure of the body of PEMFC, an operation, and a trouble are explained here. As shown 
in drawing 1 , the base of a cell is constituted by joining the anode and cathode which are shown by 4A and 
4C by the hotpress to the both sides of PEM1. This anode and cathode consist of gaseous diffusion layers, 
such as carbon paper shown by the porosity catalyst bed, 3 A, or 3C shown by 2 A or 2C. Electrode reaction 
occurs on the catalyst front face of 2A and 2C sections. Anode reaction gas (H2) is supplied through 
reactant gas feed-holes 5A to 3A, and cathode reaction gas (02) is supplied through reactant gas feed-holes 
5C to 3C. In 2A, it is anode reaction:H2 ->2H++2e. - In 2C, it is a cathode reaction. : The reaction of 
l/202+2H++2e-->H2 O occurs, and H2+1 / 202 ->H2 O+Q (heat of reaction) happens as these reactions 
being total by the whole cell. Electromotive force is acquired in this process, and electric work is made in 
case an electron flows the external load 8 with this electrical energy. 

[0004] How said catalyst is used effectively by the reaction of a fuel cell occurring on said catalyst or 
whether if it puts in another way, **** of a catalyst bed, as a result the engine performance of a fuel cell will 
be raised are the greatest factor which influences the amount of energy obtained by said fuel cell. However, 
in the conventional fuel cell, the engine performance of a catalyst bed cannot be made into max for various 
reasons, but there is a fault that the expensive catalyst, especially the platinum metal catalyst cannot be used 
effectively, this invention persons found out that one of the reason of that was because the catalyst bed is 
uniform, as a result of considering carefully the reason which cannot make the engine performance of this 
fuel cell max. From the former, the catalyst bed of the electrode for solid polymer electrolyte mold fuel cells 
applies at once the suspension which ****(ed) a catalyst, ion exchange resin or a catalyst and ion exchange 
resin, and water-repellent resin into the mixed liquor of an organic solvent and water on an electrode 
substrate, it dries, and calcinates and is manufactured. In this approach, since it applies at once, the hybrid 
raw material of a catalyst bed cannot be changed in the thickness direction of a catalyst bed, and the optimal 
catalyst bed according to each cannot be obtained in the thickness direction of a catalyst bed. The main 
functions of a catalyst bed are in the point which **** the proton and electron which are produced with an 
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anode and a cathode, and promotes a fuel cell reaction. On the other hand, a catalyst bed supplies reactant 
gas and it also has the function to discharge generation gas, and greater importance comes to be attached 
than to the function to promote a reaction and to **** a proton, to the function which makes gas circulation 
smooth, so that the same catalyst bed also separates from a reaction site. However, the conventional catalyst 
bed is uniform as above-mentioned, and its compactness of the catalyst support which gives the smooth 
nature of the gas circulation is also uniform. 

[0005] It has an antinomy-relation, if one side is raised, another side will become low, and the function, i.e., 
gas permeability, which makes this gas circulation smooth, and proton (electron) conductivity cannot raise 
both with the conventional technique. Ion exchange membrane of the conventional fuel cell is pinched with 
two electrodes (an anode and cathode) manufactured as mentioned above, and it binds these with a hotpress 
and is manufactured. The catalyst support of the configuration near a globular form is filled up with this 
approach that there is almost no clearance, moreover, it sticks firmly mutually with a hotpress, a consistency 
becomes high, and a gas circulation way is not fully formed, but gas permeability is spoiled greatly. Since a 
fuel cell reaction is not produced if fuel gas is not supplied to a reaction site, a reaction is not produced if 
fuel gas will not be supplied to a reaction site, however high catalytic activity may be. Therefore, the view 
that gas permeability is more important than catalytic activity is also possible, and the conventional fuel cell 
which does not almost have the consideration to the improvement in gas permeability can be said to be that 
the catalytic activity is not fully employed efficiently. Furthermore, the view of raising this catalyst 
utilization factor above more in a fuel cell with the conventional uniform catalyst bed although the 
utilization factor of a catalyst falls so that the contribution to a fuel cell reaction is as large as the part which 
approaches ion exchange membrane among catalyst beds and the utilization factor of a catalyst approaches a 
gaseous diffusion layer highly and conversely, and operating a fuel cell with an optimum value does not 
exist. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, this invention aims at offering the fuel cell which raised 
both the functions that have a conflicting relation called the gas permeability of the catalyst bed of a fuel 
cell, and proton conductivity, respectively by changing the compactness of the function, for example, ion- 
exchange-resin concentration, catalyst concentration, and catalyst support, the specific surface area of 
catalyst support, etc. in the thickness direction of a catalyst bed. 
[0007] 

[Means for Solving the Problem] This invention for solving the above-mentioned technical problem is an 
electrode for solid polymer electrolyte mold fuel cells with which the catalyst bed by the catalyst support 
and ion exchange resin with which the catalyst was supported, or the catalyst support, the ion exchange resin 
and the water-repellent resin with which the catalyst was supported is characterized by changing the engine 
performance of said catalyst bed in the thickness direction of this catalyst bed in the electrode for solid 
polymer electrolyte mold fuel cells formed between ion exchange membrane and a gaseous diffusion layer. 
As said engine performance, there are specific surface area or compactness, catalyst concentration, etc. of 
ion-exchange-resin concentration and catalyst support. In addition, this engine performance does not need to 
change from the ion-exchange-membrane side of a catalyst bed to a gaseous diffusion layer side with 
homogeneity inclination, and the engine performance by the side of the ion exchange membrane of a 
catalyst bed should just differ from the engine performance by the side of a gaseous diffusion layer as a 
whole. 

[0008] This invention is explained to a detail below. In a fuel cell, fuel gas is supplied from a gaseous 
diffusion layer side, this fuel gas penetrates a gaseous diffusion layer, a catalyst bed is penetrated further, an 
ion-exchange-membrane front face is arrived at, and a reaction advances as mentioned above. This reaction 
is proton generating by oxidation of hydrogen gas in an anode, and is generating of the electron by reduction 
of oxygen gas in a cathode. The proton (electron) generated with an anode (cathode) will not be taken out 
without passing along the load connected to the cathode (anode) by lead wire through the gaseous diffusion 
layer from the catalyst bed as energy outside. Therefore, when it sees from the proton (electron) 
conductivity which is one of the functions of a catalyst bed, the precise thing of the catalyst support with 
which the ion exchange resin which has this function was supported is desirable. However, as for said 
catalyst support, from a viewpoint of gas permeability which are other functions of a catalyst bed, it is 
desirable that it is porosity. 

[0009] That is, if it says about the compactness of catalyst support, from a viewpoint which covers the 
whole catalyst bed and raises both gas permeability of the above-mentioned [ that the compactness of 
catalyst support is uniform ], and both proton (electron) conductivity, it will not be desirable. Therefore, in 
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this invention, it makes it possible to raise the gas permeability which is the major performance of the 
catalyst bed which usually has an antinomy-relation, and proton (electron) conductivity, respectively by 
changing the compactness of catalyst support in the thickness direction of a catalyst bed. That is, in this 
invention, porous catalyst support is arranged for catalyst support precise to the ion-exchange-membrane 
[ of a fuel cell ], and ion-exchange-membrane side of the catalyst bed arranged between gaseous diffusion 
layers to a gaseous diffusion layer side. He is trying to raise the gas permeability especially demanded by 
the gaseous diffusion layer side of a catalyst bed by fully demonstrating the engine performance excellent in 
the catalytic activity of said precise catalyst support [ near / which is a reaction site / the ion exchange 
membrane ], and on the other hand arranging porous catalyst support to a gaseous diffusion layer side. 
Furthermore, in order to use porosity catalyst support in this invention, this catalyst support is not 
completely crushed by a hotpress etc., a gas circulation way is secured, and too much fall of gas 
permeability cannot be found. An ion-exchange-membrane side is [ a 100 - 300 ** and gaseous diffusion 
layer side ] 300 **-! micrometer, the compactness of a primary particle, for example, the diameter, of 
desirable catalyst support. 

[0010] Drawing 2 shows the electrode of the fuel cell which changed the compactness of catalyst support in 
the thickness direction of this catalyst bed. The laminating of the electrode of drawing is carried out to order 
from the bottom at the order of ion exchange membrane 1 1 , a catalyst bed 1 2, and the gaseous diffusion 
layer 13, and the gaseous diffusion layer 13 side is constituted by the porous catalyst support 15 among 
catalyst beds 12 by the catalyst support 14 with a precise ion-exchange-membrane 1 1 side again. The fuel 
gas of hydrogen or oxygen is supplied to this electrode from the lower part of the gaseous diffusion layer 13, 
and the proton (electron) and generation gas to generate are taken out from ion exchange membrane 1 1 . 
Since the catalyst support 1 5 by the side of this gaseous diffusion layer 1 3 is porosity, the fuel gas supplied 
from the gaseous diffusion layer 13 side passes the meantime easily, and attains it to the interface of both the 
catalyst support 14 and 15. From this interface, since the catalyst support 14 by the side of ion exchange 
membrane 1 1 is precise, gas penetrability falls, but since the distance which should be penetrated is half, gas 
penetrability is improved as the whole. 

[001 1] Although taken out by external lead wire through catalyst support, such as carbon which has 
conductivity, since [ that the catalyst support 14 by the side of the ion exchange membrane 1 1 of a catalyst 
bed 12 is precise that is, ] conductor concentration is high, the proton (electron) generated to an about 1 1-ion 
exchange membrane reaction site on the other hand is easily attained to the interface of said both catalyst 
support 14 and 15. From this interface, since the catalyst support 15 by the side of the gaseous diffusion 
layer 13 is porosity, conductivity falls, but since the distance which should be ****(ed) is half, conductivity 
is improved as the whole. Furthermore, although the gas generated to said reaction site is also taken out 
through said catalyst bed 12, the whole gas permeability improves also in this case for the porosity catalyst 
support 15 by the side of the gaseous diffusion layer 13. The property changed in the thickness direction of 
such a catalyst bed is not necessarily limited to the porosity of catalyst support, in addition may change 
properties, such as specific surface area of catalyst support, the amount of ion exchange resin, and catalyst 
concentration, in the thickness direction of a catalyst bed. 

[0012] Although the effect to the catalytic activity of the specific surface area of catalyst support or gas 
permeability cannot be determined uniformly, if the pore of support is made to increase when it will put in 
another way, if specific surface area is made to increase when the particle size of catalyst support is fixed, 
since a gas circulation way increases, and gas permeability improves and the continuity of support is 
spoiled, proton (electron) conductivity will fall. Conversely, if specific surface area is decreased when the 
particle size of catalyst support is fixed, it will put in another way and the pore of support will be decreased, 
gas circulation ways will decrease in number, and gas permeability will fall, and the proton (electron) 
conductivity of support will increase. Therefore, by making small specific surface area of the catalyst 
support by the side of ion exchange membrane, and enlarging specific surface area of the catalyst support by 
the side of a gaseous diffusion layer, gas permeability is maintained highly and a fuel cell also with high 
labile can be offered. A gaseous diffusion layer side is 250-2000m2/g, and the ion-exchange-resin side of 
the specific surface area of desirable catalyst support is 50-400 m2/g. Next, it contributes to the 
improvement in conductive of a proton (electron), and the ion exchange resin which constitutes a catalyst 
bed with catalyst support and water-repellent resin (for example, polytetrafluoroethylene and fluorination 
polyethylene-polypropylene) reduces gas permeability conversely. Therefore, said ion-exchange-resin 
concentration can maintain highly both proton (electron) conductivity and gas permeability by making it 
high and making it low by the gaseous diffusion layer side by the ion-exchange-membrane side. A gaseous 
diffusion layer side is [ the ion-exchange-resin side of desirable ion-exchange-resin concentration ] 40 - 70 
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% of the weight 20 to 50% of the weight. 

[0013] Drawing 3 shows the electrode of the fuel cell which changed the amount of ion exchange membrane 
in the thickness direction of this catalyst bed. The laminating of the electrode of drawing is carried out to 
order from the bottom at the order of ion exchange membrane 21 , a catalyst bed 22, and the gaseous 
diffusion layer 23, and the gaseous diffusion layer 23 side is constituted again by the catalyst support 24 
with many amounts of ion exchange resin with which an ion-exchange-membrane 21 side is supported 
among catalyst beds 22 by the catalyst support 25 with few amounts of ion exchange resin supported. Gas 
supply and gas discharge are performed like [ this electrode ] drawing 2 , and since the fuel gas supplied 
from the gaseous diffusion layer 23 side has few amounts of ion exchange resin of the catalyst support 25 by 
the side of this gaseous diffusion layer 23, it passes through between support easily and attains it to the 
interface of both the catalyst support 24 and 25. From this interface, since the catalyst support 24 by the side 
of ion exchange membrane 21 has many amounts of ion exchange resin, gas penetrability falls, but since the 
distance which should be penetrated is half, gas penetrability is improved as the whole. Moreover, the 
ejection of the proton (electron) generated to an about 21 ion exchange membrane reaction site and 
generation gas as well as the case of drawing 2 is improved as a whole. 

[0014] As well as drawing 3 when it changes the above-mentioned catalyst concentration, the amount of 
catalyst support of the catalyst support of the side near ion exchange membrane is made to increase, the 
amount of catalyst support of the catalyst support of the side near a gaseous diffusion layer is decreased, and 
the electrode for fuel cells is constituted. An ion-exchange-membrane side is [ the gaseous diffusion layer 
side of the concentration to the catalyst support of a desirable catalyst, especially a precious metal catalyst ] 
10-40 % of the weight 30 to 60% of the weight. In this case, although the improvement about gas 
permeability is not produced, since the catalyst concentration near a reaction site is high, a catalyst 
utilization factor improves, and overall catalytic activity increases, the mixing ratio from which the catalyst 
bed which changed the engine performance in the thickness direction mentioned above differs for example, 
on a gaseous diffusion layer front face — the suspension using a rate (presentation) or a raw material — 
multiple times — repeating spreading 2 to 10 times desirably — or it is obtained by joining two or more 
catalyst bed precursors with which the engine performance prepared separately differs. What is necessary is 
it to be desirable that it is 5-20 micrometers, although especially the thickness of the thin film formed by one 
spreading is not limited, and just to carry out the hotpress of it by 10-30kg/cm2 ** by 130-1 80 **, in heat- 
treating. 
[0015] 

[Example] Although the example of the electrode for solid polymer electrolyte mold fuel cells of this 
invention is explained with the example of a comparison, these do not limit this invention. 
[Example 1] The carbon support of specific-surface-area (it is 30 % of the weight to carbon support) 300 
m2/g which supported platinum two times 1 mg/cm was prepared. Three sorts of these carbon support was 
mixed for 50 minutes with the planet ball mill with 20g of concentration liquid and 6g of distilled water of 
5% (trade name of Nation and Du Pont) solution of ion-exchange resin whose weight ratios to this carbon 
support are 58.5%, 50%, and 38.5%, respectively, and the paste was obtained. It applies to the gaseous 
diffusion layer which consists of the carbon paper which carried out water-repellent treatment of the paste 
whose ion-exchange-resin concentration is 38.5% by 30% of the weight of water-repellent resin 
polytetrafluoroethylene. Dry for 10 minutes at 60 degrees C, and also it calcinates for 1 minute by 130 ** 
and 20kg/cm2. Next, apply the paste whose ion-exchange-resin concentration is 50% to up to the paper 
described above on the same conditions, and it is calcinated. Furthermore, on the same conditions, ion- 
exchange-resin concentration applied to up to said paste the paste which is 58.5%, and calcinated it, formed 
the catalyst bed in up to said gaseous diffusion layer, and considered as the electrode (electrode surface 
product picm2). 
[0016] 

[Example 2] The thing of the particle size of 0.03 micrometers and surface area of 1300m 2/g was used as 
carbon support. The electrode with which the weight ratio to the carbon support of ion-exchange resin is 
made into 50%, the same paste as the example 1 whose amount of platinum support is 50 % of the weight, 
and the example 1 whose amount of platinum support is subsequently 40 % of the weight about the same 
paste is applied to a gaseous diffusion layer, and it dries for 10 minutes at 60 degrees C, respectively, and 
also it calcinates for 1 minute by 130 ** and 20kg/cm2, and catalyst concentration differs in the thickness 
direction of a catalyst bed be manufactured (electrode surface product picm2 
[0017] 

[The example 1 of a comparison] Except the weight ratio of ion-exchange resin having made the catalyst 
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bed the uniform catalyst bed which is 50% to carbon support, the catalyst bed was formed in up to a gaseous 
diffusion layer on the same conditions as an example 1 , and it considered as the electrode. 
[0018] When the relation between an electrical potential difference and current density was measured 
having supplied hydrogen gas by part for eel temperature [ of 80 degrees C ], and 350ml/, and supplying 
[ pinched the ion exchange membrane (Du Pont Nafion 112) with the electrode of examples 1 and 2 and two 
electrodes each of the example 1 of a comparison which were manufactured as mentioned above, ] oxygen 
gas by part for 250 ml/, respectively, the result as shown in the graph of drawing 4 was obtained. This graph 
shows that the electrode of an example 1 and an example 2 could obtain the high voltage rather than the 
current of the example 1 of a comparison in the high current density field, and the effectiveness with the 
electrode of an example 2 (electrode which changed ion-exchange-resin concentration) especially better than 
an example 1 (electrode which changed catalyst concentration) arose. 
[0019] 

[Example 3] The carbon support whose specific surface area (the amount of platinum is 0.5 mg/cm2) which 
supported platinum 40% of the weight as support by the side of a gaseous diffusion layer is about 1300m2/g 
Moreover, the carbon support whose specific surface area (the amount of platinum is 0.5 mg/cm2) which 
supported platinum 40% of the weight as support by the side of ion exchange membrane is abbreviation 300 
m2/g was used, respectively, and the electrode was manufactured like the example 1 (electrode surface 
product picm2). 
[0020] 

[The example 2 of a comparison] About a catalyst bed, the weight ratio of ion-exchange resin is 50% to 
carbon support, the specific surface area (the amount of platinum is 1 mg/cm2) which supported platinum 
30% of the weight constituted using the carbon support which is abbreviation 300 m2/g, and the electrode 
which has a uniform catalyst bed was manufactured (electrode surface product picm2). 
[0021] When the relation between an electrical potential difference and current density was measured 
having supplied hydrogen gas by part for eel temperature [ of 80 degrees C ], and 350 ml/, and supplying 
[ pinched each the ion exchange membrane (Du Pont Nafion 112) with two electrodes of the example 3 
manufactured as mentioned above and the example 2 of a comparison, ] oxygen gas by part for 250 ml/, 
respectively, the result as shown in the graph of drawing 5 was obtained. This graph shows that the electrode 
of an example 3 was able to obtain the high voltage rather than the current of the example 2 of a comparison 
in the high current density field. 
[0022] 

[Example 4] as the support by the side of a gaseous diffusion layer — the thing of the particle size of 0.03 
micrometers, and surface area of 1300m 2/g — using it — as the support by the side of ion exchange 
membrane — particle size 0.015 the thing of mum and surface area of 1500m 2/g — using it — platinum — 40 
% of the weight — supporting — an electrode surface (amount of platinum is 1 mg/cm2) product — picm2 it 
is ~ the electrode was manufactured. When this electrode was used and the relation between an electrical 
potential difference and current density was measured on the same conditions as the above-mentioned 
example 1, the result as shown in the graph of drawing 6 was obtained. This graph shows that energy was 
able to be comparatively taken out by the high voltage also in the high current density field. 
[0023] 

[Effect of the Invention] It is the electrode for solid polymer electrolyte mold fuel cells characterized by this 
invention changing the engine performance of said catalyst bed in the thickness direction of this catalyst bed 
in the electrode for solid polymer electrolyte mold fuel cells with which the catalyst bed by the catalyst 
support and ion exchange resin with which the catalyst was supported, or the catalyst support, the ion 
exchange resin and the water-repellent resin with which the catalyst was supported was formed between ion 
exchange membrane and a gaseous diffusion layer (claim 1). Although the conflicting engine performance 
of gas permeability and proton (electron) conductivity is required of the catalyst bed of a fuel cell, with the 
conventional fuel cell, comparatively precise catalyst support and ion exchange resin are bound with a 
hotpress etc., and it is manufactured. The catalyst support of the configuration near a globular form is filled 
up with this process that there is almost no clearance, moreover, it sticks firmly mutually with a hotpress, 
and a consistency becomes high, most gas circulation ways are not formed but gas permeability is spoiled 
greatly. 

[0024] That is, in the conventional fuel cell, it has the intention of raising conductivity, such as a proton, at 
the sacrifice of gas permeability among the gas permeability which is the main function of the catalyst bed 
of a fuel cell, and conductivity, such as a proton. However, unless fuel gas is supplied to a reaction site and 
generation gas is taken out, a reaction does not advance. Therefore, a reaction does not advance sufficiently 
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quickly but the conventional fuel cell of the energy generation which is the property of a fuel cell is 
inadequate. If binding by said hotpress is weakened in order to cancel this fault, even if conductivity, such 
as a proton, will be spoiled and supply and discharge of gas will be performed smoothly, the energy 
generation by migration of a proton etc. is spoiled. 

[0025] In above-mentioned this invention, the electrode for fuel cells excellent in conductivity, such as the 
above-mentioned gas permeability and a proton, can be offered by making the engine performance mainly 
attained different by the ion-exchange-membrane [ of a catalyst bed ], and gaseous diffusion layer side by 
changing the engine performance of a catalyst bed in the thickness direction of this catalyst bed. As engine 
performance which makes it differ in the thickness direction of said this catalyst bed, ion-exchange-resin 
concentration is in the 1st (claim 2). If ion-exchange-resin concentration is high, although conductivity, such 
as a proton, will become high, gas permeability falls. Therefore, at the ion-exchange-membrane side of the 
catalyst bed which needs conductivity, such as a proton, by the gas permeability side of the catalyst bed 
which makes ion-exchange-resin concentration high, and does not need conductivity, such as a proton, so 
much, but needs gas permeability rather, if ion-exchange-resin concentration is made low and put in another 
way, the electrode for fuel cells excellent in gas permeability and conductivity, such as a proton, can be 
offered by forming the inclination of ion-exchange-resin concentration in the thickness direction of a 
catalyst bed. 

[0026] There is [ 2nd ] specific surface area of catalyst support as engine performance which makes it differ 
in the thickness direction of the above-mentioned catalyst bed (claim 3). If the pore of support is made to 
increase when it will put in another way, if specific surface area is made to increase when the particle size of 
catalyst support is fixed, since a gas circulation way increases, and gas permeability improves and the 
continuity of support is spoiled, conductivity, such as a proton, will fall. Conversely, if specific surface area 
is decreased when the particle size of catalyst support is fixed, it will put in another way and the pore of 
support will be decreased, gas circulation ways will decrease in number, and gas permeability will fall, and 
conductivity, such as a proton of support, will increase. Therefore, by making small specific surface area of 
the catalyst support by the side of the ion exchange membrane of a catalyst bed, and enlarging specific 
surface area of the catalyst support by the side of a gaseous diffusion layer, gas permeability is maintained 
highly and a fuel cell also with high labile can be offered. 

[0027] There is [ 3rd ] compactness of catalyst support as engine performance which makes it differ in the 
thickness direction of the above-mentioned catalyst bed (claim 4). If the compactness of catalyst support is 
high, while conductivity, such as a proton, will become high, gas permeability decreases greatly. Therefore, 
the electrode for fuel cells in which conductivity, such as gas permeability and a proton, was excellent by 
using porous catalyst support as catalyst support of gas permeability in catalyst support precise as catalyst 
support by the side of ion exchange membrane can be offered. There is the amount of catalysts 
(concentration) as engine performance of the last which makes it differ in the thickness direction of the 
above-mentioned catalyst bed (claim 5). Since the reaction of a fuel cell mainly occurs by the ion-exchange- 
membrane side of a catalyst bed, even if it decreases the catalyst concentration by the side of a gaseous 
diffusion layer, making high catalyst concentration by the side of ion exchange membrane among catalyst 
beds, the expensive amount of catalysts which substantial catalytic activity does not fall and is used can be 
reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode for solid polymer electrolyte mold fuel cells characterized by the catalyst bed 
containing the catalyst support and ion exchange resin with which the catalyst was supported or the catalyst 
support and ion exchange resin with which the catalyst was supported, and water-repellent resin changing 
the engine performance of said catalyst bed in the thickness direction of this catalyst bed in the electrode for 
solid polymer electrolyte mold fuel cells formed between ion exchange membrane and a gaseous diffusion 
layer. 

[Claim 2] The electrode for solid polymer electrolyte mold fuel cells according to claim 1 which said engine 
performance is ion-exchange-resin concentration, and uses high-concentration ion exchange resin and uses 
low-concentration ion exchange resin for the ion-exchange-membrane side of a catalyst bed at a gaseous 
diffusion layer side. 

[Claim 3] The electrode for solid polymer electrolyte mold fuel cells according to claim 1 which said engine 
performance is the specific surface area of catalyst support, uses catalyst support with a small specific 
surface area for the ion-exchange-membrane side of a catalyst bed, and uses catalyst support with a big 
specific surface area for a gaseous diffusion layer side. 

[Claim 4] The electrode for solid polymer electrolyte mold fuel cells according to claim 1 which said engine 
performance is the compactness of catalyst support, uses precise catalyst support for an ion-exchange- 
membrane side, and uses porous catalyst support for a gaseous diffusion layer side. 

[Claim 5] The electrode for solid polymer electrolyte mold fuel cells according to claim 1 which said engine 
performance is the amount of catalysts, made [ many ] the amount of catalysts by the side of ion exchange 
membrane, and made small the amount of catalysts by the side of a gaseous diffusion layer. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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